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efl4^7V ^A^r cHsfl°Hl ^IH^ ^n*^ alHefl^* ^^Hr PASRCPartial 
Array Self Refresh) 3r*W 3M^f. °l^tr ¥r <i = s|^efl4H) ^J&t- 

EMRSCExt ended Mode Register Set) i£^f>}3L, «§3. ^ ^c E fl^ofl nj-E). ^ <>| 

£ 3 
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2]Eell^| ^*KSelf refresh apparatus} 
E 1^: EMRS .SJB-i- M-Efifl^- 

£ 2^ ^2l e)Hell4=| ^ ^ -g-^f Hfojnj^ 

51 3^ ^«\] -tH el Hefl 4=1 #*l£] 

51 4fe ^ofl ffr# ^H. el Hefl 4=1 ^1^1 ^ El-olnj £ _ 

51 5^ 51 32] PASR clsc-lsl 4M1 ^5.. 

£ 6£r £ 5^1 EMRS ^M] 35.51. 

51 7^r £ 521 EMRS = ell^i Efl^Sl 3} 551. 

51 8-& 51 52} PASR ^H-^-^l ^Ml 

£ 9^ 51 32] RAS ^-^1 ^ ^Ml 5)5.51. 

£ 10^: £ 9^1 RAS ^|^-» *lHSKr ^H^lS#^j ^ Hl-olnJ £ 

[^2] s.^] 

[^ol 7l#^-o> ^ ZL -§-0)0] ^Bfl7l^] 

<n> ^-rg o. ^ H E]Hell4] ^tr ^S, ^] <£51*ll *ll5Lel #*l2] ^H si 

Hell 41 -S-^a] nlls.sl2l ^wl ^-g- ^7l^ #«J 4 s &51^ *\x= €H elHell4i # 
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^*r°3 2]£eM7} ^A*V DflS-ajolcf. s.^] > PDA(Personal 
Digital Assistant) ^ ^cfl^- 7l7l^ ^^Ma]^ ^Hj^^ol 3^0}: s} 7 l nfl^-ofl 

<13> oleitb 7}7] d \] ^-g-Sl^r #E|H*1 cflojE^ iL^<5j- 

71 5)n cfl^ E)Sefl4=l(Self refresh) ^r^trcf. a}-^ , ^= e]S313 

7l^<?> ^ 3* IDD6-& foj^J #^ *r %l7fl ^nf. 

<w> n^cll, ^efl^ «h£31 ^lasl #*l(DRAM)£r -S^ cfloiE) ^ o^s}. ^-^-^o] a. 

€ <Hefl°H tfl^3£ #s] *J^-g- ^S^Ml s]tt 

<15> o]e^ -g-^-i: sfl^M ^*fl E)H3l^7 r efl o] ofl x^^^^ *mqo_ 

^2} c^JjL^ 7 ]<>)*Rr ^] 7 > *£^5L Xi^o> ^Cf. ols^tr ^-f <££*fi v\}3-?)2] ^ A> 

<16> -S- ^ 6. ^. 7 ]^ ^ gfl^5}7l Qfs\*\ %SL3., «SH ^ ^ = 

efl^ofl h}-e|- sj-s] ^ >f cH^olofl tflsflA^ AjEfl^o.^ ElHefl^ll- ^^*V^ ^5-3 
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<i?> a o v 7 |^v s.^ o. ^^71 <^v ejs^j^ ^ ££ efl*]^ 

<i9> £ i^. £ ^ofl 4= 5lH.Efl^) Efl 4=1 ^Efl» EMRS M-Bf- 

fecfl, o]z\i& s]sefl4i -¥-^r <>HH >iH ^Hefl^l (Partial Array Self 

Refresh ;°]*}, PASR 0 !^ ^lW)^ tr^f. 
<2i> EMRS 51 = <^ = efl^ A0-A2^ PASRCPartial Array Self Refresh) Sltr 51 

— 3. ^-g-^cf. 9]^-^e] EMRS £ 14 EMRS ia^^l 4^ 

<22> nj;*j t ojce^ A0~A27> 3.^ 0°1 34. 3-§-*r°} ^ -^^Hl 

Aifif £o] ^ Q*. rflAj-o.^ ^2 Ejssl^t ^^tbcf. 
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<23> ^ = efl^ ao^V 10] s\±. ^ o. »s>H(Half) <Hefl°l"l- *}-g-*}o} ^sfl ^ o)z))o] ^ 

BAl^ 0°1 €4. 

<24> A1 xnv 10 ] Quarter) <HeJM"# € °13M 

^ 3)bH sfl^Kr ^ <^ efl o] i- c^Aj-o.^ ^ H s^efl^* ^r^W. ^ t 4^3 ^2 
^ ^-f 1«S3^1 rfl*>o^i3}- 5]Hell^t ^^tf. <^7H, o]j= 
eil^i BA0, BAlfe 5.= 0°1 4gtf. 

<25> S*V, oj£efli Al<?> 0°] si ^-f "*>^ i = ^-g-^M tr u 33. ^ 

°H, Si ^ = efli^ ti]E( MSB;Most Significant Bit)^ u jH ^ <^^^i 

BA0.BA1 ^ ^Vi-f7> 0°1 ^4. 
<26> c^efl^ AO n]; 0^1 £l^ "•?) B) i£ «53L"1- 3-§-*r<*l tr u 3a ^ B-] <Hl 

xg-^ 4 cHefloi^- q]^o £ EjHe^f ^ej^r^-. ^, 4^3 ^ 

4- l y Sa ^ ^)&H ^ <H3l°H u^^nl 2l£Sll4=lt ^r«S«rCf. 

°H , Si o^efl^ ^#<^ a] 3.91 y <§H ^ <>lH5)li BAO.BAl^ 3L^- 0°) €^f. 
<2?> zl ^ofli, ojsBlli A2<?> 0^ ^-f , ^^-efl^ A2 1 ?} l<y ^-f ^ A0~A27> 

2-¥ 1^ ^-f<Hl^ RFUCReserved for Future Use) 3.^S. *\-%-^. 
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<28> £ 2^r -g- ^<33 PASR ^3"3 €5 3 5 31 4=1 ^ ^ ^<^1 -^3" ^ Q )^S. 

1- 33MJ3. 

<29> EMRS SJE.<^1 PASR3 E}<a# 33 Jf- t #H 35314=1 SREF3 *1 

7>£]ig >g5 35.314=) ^3"3 ^r*33 33 PASR 3-°*Hl 43- il5 3^314=1 ^3 

# ^^l sJ3. 3"3-3, EMRS SJE-Oll H 3 31 n> #n»3 o_5. |s 35314=1 

# ^tb3-. 

<30> cf^-ofl, ^-^ CKE^l 3-°lS. <?]oflo]^. £}<>) 4| n 35314=1 ^ SREX3 <y7>3 

^, i!5 35314=1 7> ^^.sl^ ±r£ ^3-^. ^^3. ^3-ahi^ ^ 3313 

oil cfl^ 3H3141 ^3-^- ^*3tb3-. 
<3i> 3 J M1, 3-3 -ga 35314=1 ^ SREF3 °\7}s\t& 7l^^^l EMRS 3.JEL*\] 34 

PASR 4^*5t!:3-. 
<32> £3^^- ^o\) 3-^ €5 35314=1 ^.£33. 

<33> 3^31^ 33(10)3-, ^ 3^3(20)3", 35314=1 3-£3(30)3-, PASR 

3^3(40)3", RASCRow Address Strobe)^^-?-(50~80)5l-, vflJjL 3^31^ 7>£-3 (90)31-, 

^.2. 53 3^3(100)3-, B 3a. *113 -I-^-dio-uo) ^ -€ 3313 #33 y Sa(i50-i80) 

» ^3t!-3-. 

<34> 333, ojc^A 33(io)^r 3-¥-s^-3 ^17>3^ 3^31^ a<0:n># 33^3-3 
33 M 3^31^ add<0:n>» #^^3". 
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<35> ^ ^sui(20)^ o]7]-£|fe a] J: com* ^3^H S.H efl*li 

mregsetSf, ^= s^Hefl^ 'tiiL sref ^ HlHefl^ ^IJ: ref_flag# 

<36> ^ 5.2)1 3 7 r -g-^(30)^r ifiH. e|5.efl4l ^°J* M-Efm^r ElHefl^ 1-efln All 

ref_flag7} ^Sr^, 35.314=] ^7H1 sfl^>^ e)5efl3 31 

°lHofl sfl^Rr *1*HI elsefl^ -2-^ *\3L ref_req« ^HSt!^. 

<37> PASR^i2^(40)^ *m tqsc^(20)S.^-El <y7>£l^ h.= e-ll^liEl $H ^Is. 

mregset ^ -i= ^5^14=1 ^3. sref^, -3^ <>|H.5fli a dd<n>, add<n-l>^, = 

add<0:2>* tq=L^*H D 13 ss .6|| t^e)- PASR ^-t- 4^*^. 

<3»> RAS(Row Address St robe ^Hefli iIiti)a a VAjw( 50 )H i.^- A]jr 

n_act^r ^53141 ^4 A]jr r_act^} ag 3 ^eH ^£Le^ add_bk0 ^ *lH<0J: pasr.bkO 
o)l tn)-^ sgH ^ "(lio)^l SiL ^e] j± AjJ: row_act« ^S^cf. 

<39> RAS^-^a ( 60 )^ ±ig -§-^ ajj: n _actsq- ^53141 ^ ^Is. r_act$r H SH 

^-^efl^ add_bkl ^ *)H^!Jl pasr_bkl°fl ^ *$3. *)H M-U20H 3..SL ^|E]ti. <0 
31 row_act-H I^Stlr^r. 

<40> RAS^-^«.( 70 )^ ^ ^ a]jt n_act4 E)53)4] ^JJl r.act^f «gH ^ 

^Hefl^i add_bk2 ^ *)M^J: pasr_bk23«fl nj-ej- «gH aflol #^-( 130)^1 ^E) a] 

3. row_act# I^Ut}. 
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<«> RASt^-^-(80)^ ^ ^ *\3L n_act^- slHell^ ^ ^ r_act^ «gH ^ 

cH^efl^ a dd_bk3 ^ *1H^]:£. pasr_bk23°fl nJ-Bj- a jH *fl<H 140)^1 S.SL <*]E]ii a] 

51 row_act» »^^*Vcf . 

<42> oj^efl^ ^>^Ei(90)^ 3^314=1 #2fl^L ref_f lag £15.314} ^ 4! 

Si ref_req°ll 4e> ^fl-r- °lH^it ?>^:^*H ^ ^efl^ i_add<n-2>, i_add<n-3> 
# PASR^SD](40)S. %%-s\JL, iflJjJ- o]E5lli i_add<0:n-2># S.3. .21=1(100)3. 

<43> s.^. hs] ^SCl(lOO)^ £)^<*fM ^s)^- 5]^- olJE-efli add<0:n-2>s}- ifl^- °1 

i_add<0:n-2># ^^3.^^. 
<44> ZLSl ji, He) ^iacidOO)^ ic^ <^J=ii)li add<0:n-2>l- 

cH^efli row_add<0:n-2>S. zj- "§3. #^-(110-140)^5. 

<45> Stl", 3.2. ^^(100)fe- el = 31 4} ^ ^ = 31^ i_add<0:n-2># 

3.2. <H^3l^ row_add<0:n-2>S. ZJ- a 3a. *1H #^-(110-140)^-5. #^th=k 

<46> 3. aflo} 110-140) £r z^S) 4 o^o] c^-g- o]=-^ 2]- ^3(150-180)1- 

<47> ^7H, o]n e |A add<0:n>^ ^5.5} ^i(depth)^ «fl^*V^ 3.2- 

0»]^-Ei n #*M°H, 3.-2. ^3]^ ^ofl^ sj^v^ H j B oi o] = E fl^7|- «§3# -id^^M 
^tb H 5a. ^ ol = e fl^olcf. 
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<48> ^3.7} 47flS ^S)^ 27fl<q <H ^.efl^7l- ^^.s>H.S. n4 n -l°] 

< 49 > oi e ^*v ^ ^ ^ ^-tgo] ^-^ 433. ^rg^ §uf. 

<50> ^ , ^-*f<>lH EMRS1- M-^xfl^ ^^^IJl com7l- °J ^ ^ ^ ^ ^St:i(20)^ SL = 

efl^l^Ei -ilJ: mregset* iHSMW. 
<5i> PASR ^^ti(40)fe 3.J= efl^Ei ^H. ^IJ: mregset^ ^Hsfli tfWi0)<*1H v] 

add<0:2>4 »$3. ^ o] + add<n>, add<n-l>l- ^S^*H EMRS 

3.IL0)} ^ PASR *m-i ^€ 
<52> zleIji, PASR ^^(40 H efl^m ^JiTr cf€- ^efl^ EMRS SH.71- <ims\7) ^\ 

<53> olM, £ 2<^H<2}- Qo) ^Jfofl^ |£ E^efl^ ^ SREFol ^^s]^, ^ ^ 

acK20)4H 45 ^Hefl4=)°J* M-b}^^ #5flzz. ^OJ: ref.flag U A ^E. 

efl^ 41 S sref* 

<54> PASR^Sc1(40)^ Hfl^]^ PASR ^il°ti 45} ^H^IJl pasr_bk0, pasr_bkl, 

pasr_bk231- zj-zj-sj RAS 50-80 HI >id^3£-3. 

<55> o^H, PASR ^3Cl(40)fe ^^Hfe ^<H^1^ pasr_bk0, pasr_bkl, 

pasr_bk23# 3.^ ^^M^ MS IH^C 50-80)1- S.^- %^f^7\ 7\^ ^S. 
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<56> ZLS]J1, «ga ^^efl^ add<n>, add<n-l>^ ^-Sflofl nj-Bj. RAS ^-¥-(50-80) 
^47} Si <*]e]S AiJ: row_act«fl 44 ^ 

(150-180) # Sfl^Kr b^H71- #^4. 

<57> gc^ Si He) 4.24(100)fe- «fl^" *gH4 ^1^- <H = efl>: add<0:n-2>l- Si <H 

JE.efl^ row_add<0: n -2>S ^MJ*M *fl#*Hfr ^4<yo] %^s^4. 
<58> aV^^l, EMRS^ s = 7> M5H"^1 <fi5. ^4 , PASR 4i2 

4(40)^1 P asr_bk0, pasr_bkl, pasr_bk237> S.^- ^M^sM RAS^^-^-(50~80) 

<59> ZLEjZl, si = e| 4-24(100)fe <^i=3l^ 4£4(90)<i 4*fl 4£BsH ^ 

<Hiefl^ i_add<0:n-2>l- Si °i = efl^ row_add<0 : n-2>S *fl^> 
^ = e}<yo] 2.S. *§a.(150~180H*| SHgaJ- ^tj-. 
<eo> g^ f EMRS^ 3.B.7} "4H HSa-^l €5. slHefl^ ^S^l, PASR 4^4 

(40)^ aflo^J: pasr.bkO ^ pasrjfcl 1 ?!: ^Sj-^JL, alH^is: pasr_bk23^ 44H3sJ- 
£4. 

<6i> 44*1, RAS ^9^(50,60)4 #e(MH Si 4^4(100)^ tfl-?- 4 — 

efl^ 4&4(90H>H 43-^44 igh$4^ tfljf 4 = efl^ i_add<0.n-2># Si ^ = efl>i 
row_add<0:n-2>S ^H}«H *fl^-*>fe- ^ = 4*! 4 *g3(150) ^ u 3a(160H14 ^S)-€ 
4. 

<62> 444, RAS ^-^^-(70,80)^ *)H^3> pasr_bk23«fl 44 4*^4 4^1, °H 4 

4 «85L(170) g »<§a(180)^ ^444 8Hr4. 
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<63> iEtb, EMRS^I 3.B.7} "?]&\ »$3-"<£ -QB. El Hell 4=1 ^e)^], PASR 

(40)^ ^H^ls pas^bkO^ SHdSM^laL, ^ll^^lJ: pasr_bkl ^ pasr_bk23fe wllHs}- 

<64> ttf^i, RAS ^^(SO)^ #^3} ^Bfl« -fM*>Ji, i^iL ^^ci(iOO)^ 

<H^= efli ?>£Ei (90HH ^bgrB^M ^Jf ^Hefli i_add<0:n-2>» £-Sl ^h. 

efli row_add<0:n-2>S 1M9*H ^ = &]-<yol ^hUSOHH 

<65> tl-^, RAS H" ^^-( 60-80 )fe *)H^]Jl pasr_bkl ^ pasr_bk23°l] 4^ 

^3.(160-180)^ 

<66> se^, EMRS^ 2£7} "sr}H ^-J± <>MH"<>1 <f = elHefl^ -§-<^ <^jB]y.Al, PASR 
^sci (40)^1 *1H^J: pasr.bkO 1 ?]: iHdSj-sqjl, ^l^^SL pasr_bkl ^ pasr_bk23 ^IJ:^ 

<67> <*|7H, PASR ^SclUO)^ ^ <^ = efl^i ^bgr^lOOHH IH!^ ^ o^efli 

i_add<n-2>7> ^^V(p hase )o] ^o. ^a]^ pas r_bk0^- t>l#^5M ^t}. 

<68> ^, PASR cjjaci(40)fe- <$£L tfl^ H|H <H = efli7f «H ^^-^ ^-f , ^ 

s^^H 21^ ^H^lJl pasr_bk0l- h]*^^^ ^3(150)7} &7fl tit}. 

*\, H§£L(150) ^°\}*] *ll^Rr € ^efl^Hl tflsfl^ 7l# ^ 

<69> EMRS^ ^^7> SLS- ^eflo]"<y e^Eefl^ PASR 

(40)^1 ^H^J: pasr.bkO^ ^sJ-slJl, *1H-*1Je. pasr_bkl ^ pasr_bk23^ 
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<70> ^7)*\, PASR 3^(40)^ ^ <H = ell^ 7bSr 3(90)^*1 ^S^Kr ^ ^efli 

i_add<n-2>7> *H $H Vo l7ii4 xfl-Sf ^^efl^ i_ a dd<n-3>7}- ^^-<y ^jjL *fl<>|Aljr 
pasr_bk0# ti]%^SM^. 

<7i> , PASR ^3^(40)^ *$3. vfl^l 27fl£] «1H ^H.e|^7l- f-f* 3^ 

1- S-if- *}°] nflo!]^ ^I^aIJ: pasr_bk0# «§H 

(150)7V -^^51^1 ^711 ttcf. ttj-^, «3H(150) *g^H f-lE^oi] isfl^Hr ^ <H31°H1 

< 72 > i 4^r ^ <2]^ tg^o^ oi^Al s]^efl^ ^!JL sref, 5^313 #efln 

^]JL ref_flag ^ E^Hefl^ ^ 41:2. ref.req^l ^ ^ Efojnj^ 
<73> |n 5^314=1 41 S sref^ 40 = &) = efl3 ^ SREF<H] s]*fl ^s^ji, i| 

= ^ = efl4=] ^ ^ SREX°fl wl^sj-^cf. c^H, e^efl4=| «2flzi <0Jl 

ref_flag^ 3 = 313 4^3* 
<74> ZL^Jl, A]jr ref.reqxr iflJM e)£e)l^ 

(30H1 s}*H ^*fl^l el = efl3 ^ a>o]^ ^ Aijr^. 



< 75 > <mi- 1-^, 64msec ^-91 8K a>o]^^ s^H^4=1 e] = efl3 ^ ^ 

^ ref_req^r 64msec 8K«1^ €^ t^^Jl, fi^ 

8usec7> ^cf. 

<76> i 5^ £ 3^ PASR ^ iS^C 40)°H W 4M1 ^£o]cf. 
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<? 7> PASR c]SCl(40)fe EMRS°fl nfltr 3 -2*3*^ EMRS ^=7^(41)4, EMRS ^ 

21 PASR M-b^tt <H = efli 0,1,21- 7)<^Rr EMRS <^3]^ efl*l (42-44) 

sq-, ^ o]z])o}6\) cfl*V ^a^ol El Bell 4=1 7 >^^>£^- PASR-I- *lH*Rr PASR 

*»<H-¥-(45)* 

<78> ^ 7 ]Ai, EMRS ^^(41)^ ^ ^Scl(20)^^E-| °]7>£|fe efl*]^Ei -^1 B 

mregset^, «<§a. ^ °i = efl^ add<n>, add<n-l># t^^H efl*l^El afl 
<>|-<0Jl emrspl- l^tr^r. 
<79> ^^.efli 2fl*l(42)S=- 2.= efl*l>iEi ^}B mregset^f, efl^l^E^ ^B *1M413l 

emrsp ^ = ElHefl^ -tls. sref^l <>|Befli add<0># afl*l*H efl^l^Ei >$B 

<H^3l^ emrsa<0>l- #^th=K 
<so> ZL51J1, cH = e^l^ 2fl*l(43)fe 3.B. ^B ^IJl mregsetSr, 31*1^ ^B 

*IH^1J: emrsp ^ €5. elBefl^ >»0Jl sref^l <^efl^ add<l># e(|*l3H efl^i 

Ei ^B ^efli emrsa<l># 
<8i> SE^r, ^cefli 5fl^( 44 )^ s.c eflxl^Ei >^b ^ls. mregset^, 31*1^ ^B *(| 

^^151 emrsp ^ ^JB El B 3)4] ^J: sref^fl ^-Ef ^3]^ add<2>» efl*]^ elH^E] 
^B cH^sfli emrsa<2># #^*rt}. 

<82> PASR ^0^(45)^ ^ = efli efl*l (42-44 )B-?- El o]7>S)^ fll^E] -^B «H 

-^efl^ emrsa<0:2>2|- ( iflJf o^efl^ 7>£-Ei (90)B-?-Ei <&7>5q^ vflJf ^:=efli i_ a dd< 
n-2>, i_add<n-3># *I)<H*M *1H^]:£. pasr_bkO, pasr_bkl, pasr_bk23# ^^^IS # 
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<83> s. 6£r i 5^ EMRS (41H1 tj)^ #*fl SjSHoJch 

<84> EMRS c]sc](41)^ ^ add<n-l>-g- #3*Hr IV1 

4, ti <§a ^ ^^sfli add<n-l> ^ °lt^ ivifi] #^JLl \fi= •fcTflol 
H ND1# ^wl*Vcf. ZL^iJl, \flJ=7)HB NDl^ #^jLl- «];*1§H #3*Kr <y^E^ 
IV22f, E£ efl^l^Ei 413: mregset ^ Sl»^ IV2^ t^^l ^= <2^V°3 31 

^H^lS- emrspl- #^*>^ *&E.7fl°lB ND21 ^tr^r. 

<85> oje^ EMRS ^.23(41)3 ^^r^* €^^3 ^4 

<86> 5] w-^a-Ei PASR^g- ^«8«l-7l ^ EMRS 1 ?! ^ °1 ^3 33 ^ ^51^(20)^- 

5L= efl^i&l $B ^ mregset* %^s^l?14. EMRS elS^UDfe ti^li 

^ o^]^ add <o: n > # «ga o^e^ add<n>7> t\o) efl^ojzL «§a. ^efl' 
^ add<n-l>7> 2fl^^l^l# 

<87> <^°fl, U J3. ol^efl^ add<n>, add<n-l>^ sflHlM S. l£) EMRS 
tt 31*1^3 *IM4ljS: emrspl- 3**1*14. 

<88> £ 70- £. 50) EMRS <H^1^ efl^K42~44)^l tfltr 4M1 

<89> EMRS°i— sflih 2fl*l (42-44)^ S.^. efl^l^H-i mregset^l 44 ^ = efl^ 

add<i>(oj7H, 1=0,1,2)1- #^^SL3. #^Rr ^3*1 S/W<0>4, ^3*1 S/W<0>^ % 
^41 2:1 sfl^l^ efl*l Rll ^wlW. W, efl^l RUr ^3.3 ^41 
£3. *rfe <?l^Ei IV3.IV4* 

oo> ne|ul, EMRS^^efli efl*l (42-44)^ 5)1*1^ *)H^s emrspl 44 sfl*l 

Rl^l #3^1 4i^3<>-3. #^*>^ ^*1 S/W<1>4, S/W<1>51 #^^1^1 efl 
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*l«Hr n*) R2» ^1^. o^H, Efl^l R2^r #341Jl«- °1 

IV5,IV6# 

<9i> EMRS^^-efl^ efl ^](42-44)^ ^B e}B3l43 -ilJL srefsf efl^l R2^ 

"fcTlHB MD3o2f ( \ti = 7|HB ND3^ «V^*H e^^l^H-j /jB 

^ = efl^ emrsa<i>(^7l^ , i=0,l,2)» IV7-g- ^1^, 

<92> ojs]^- ^ o. ^ EMRS ^^-efli Efl^l(42~44)fe EMRS ^4 ^^=1^ 

^]}^ add<0:2>l- sfl^l^. 
<93> ZL^JL, EH a]Ji mregset°fl 4^ ^H^l S/W<0>7> aH^M 

efl^i add<0:2># 2fl*l*H J&th 31*1^ ^}B *lH^:§: emrsp^l ^ 

*1 S/W<l>ol ^o]£|o] efl*] Ri^j ^a^s. 2fl^]ar>^ 

<94> ojc^x^ fa e)Hefl3 sref^ x%?} + ^eli 

emrsa<i># iH^sH ^l^. 
<95> <$7]*], EMRS^ 2£t 2fl^]*l-Jl 5^ B]Hefl4i *!3: sref7V 

^4-°fl^ efl^l^Bi <H = ^1^ emrsa<i>^ 3.^- B^- ^IM. 

<96> i 8^ £ 5^1 PASR^H-f (45H1 tfl^- ^) s\3,^o)r)-. 

<97> olt^E) IV8^r eflxl^El -$B ^efl^ emrsa<0># >£*1*H 31*1^ ^B <H = 3] 

i emrsaz<0># l^W. <y^Ei IV9^ ^B <H^ell^ emrsa<l>l- 

e^l^E^ ^b ^£^|i emrsaz<l>l- IVlO^r efl*l^ ^B ^ = efli 

emrsa<2># <&?lsH efl^Ei ^B <>1 = efl>i emrsaz<2>l- 
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<98> zleJji, »^H.7flolH ND4^r efl^l^Ei emrsaz<0> ^ sfl*]^ $H 

<H^3]^ emrsa<l>-§- \fl = ^Sl-Ji, \H— °1 H ND5fe <fl2=?lMH ND4^ #§^Jl2}- el] 
x)^] o^cBfl^ emrsaz<2>l- ^-B^H^ f^W. $1*13 IVllfe ^J=7)H;e 

ND5^ ^H^lS. pasr.bkM- 

<99> SEth ^fl^7l]o]B ND6^ 31*]^ «>|^.efl^ emrsa<0> % 31*1^ ojjc 

efl^ emrsaz<l># \flJ= M*fca, \H = 7fio}H ND7-^ V}*)^] <H = efli 

emrsaz<2> ^ ND6^ #^^111 ^H. <S*V«H W. i^MHB NORItt 

pasr_bk23-g: 

<ioo> u£c.7flol e ND8, ND9^ efl^l^Ei <HH.i!fli emrsa<0>, emrsaz<l>, emrsa<2>l- 
vflc^^sH M W. VS^MB NDlO^r ND8, ND9^ 

\fl^.<£l*HH #^*>J1, Si ^3 IV12^ ^2=7lHH ND9^ #^t!-4 

<ioi> SfV, <fc^l°lB NDll^r vfl^- ^^efli i_add<n-2>^- fc?lHB NDIO^ 

31* HH^^^H #^>jl, \£^?1) 0 1H ND12^r vfl^- ojHefli i_add<n-3>^- Sl^B] 

<102> ^=7lHB ND13^ \E-^HB ND11, ND12^1 #^^1^1- \fi=ai>i+SM #^^3., 

91^] IV13-~r \£ = ;HMB ND13S] f^^ls* aV^M *lH^l31 pasr_bk01- 

<103> o]^ ^-9, PASR^H^¥-(45)^ ^ ^-i- 4^-4 £tf. 
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<i04> njxi, -g-^-Alo])^ ^h. ^sefl^ ^11 sref7> «1 SJ- tf^Mjos. efl^liEi 

3>B °1 -Belli emrsa<0:2>7l- 5L*f- S-f efllOo] €t=h ^H^i , ^M^J: pasr_bk0, 

pasr.bkl 31 pasr_bk237> 3.^- ^o] e^-g- £^t}. 
<ios> nlT&6\] t 5^efl4=) ell^l^ ^ = efli emrsa<0:2>^ EMRS 

oj^A) ^1 <y^^ ^cefli add<0:2>^ i-hM*}. rcj-eJ-A^ , EMRS^^^ 

a] ^ o^efl^ 0,1,251 #Bflofl tr^ *)H4l«£r ^4 ^-o. ^ 
<ioe> , ^H. efli J2B7} ^g-?- 2t ^l^Al^ pasr_bk0, pasr.bkl % 

pasr_bk237> S.^- «H e fl^-g- ^tf. 
<io?> zielJi, ^ Belli 3£7} <Heflol»<^ ^4- ;*iH^Jl P asr_bkO 31 *1M^Jl 

pasr_bkl^ §H efligo] s] ji, ^HAlJr pa sr_bk23^ S^- efl^o] ^cf. 
<ios> o^^efl^ s c 7 ]. ..^^ <Heflol»<^ ^ ^flolAl^ P asr_bk0^ efl^°l ^1 

<H^Jl pasr_bkl 3l pasr_bk23^ S.-9- ^4. 
<i09> at]:, o)Befl^ 5i£L7f »*>s ^.M. ^-f ^M^l^. pasr_bk0^ *H eflfo) 

sq.il, ^H^ls. pasr.bkl 3l pasr_bk2^r efl^l ^cf. 

<110> o]£^ 32=7} »^Ei -SLJeL *8H"<y ^-f ^H^lS pasr_bk0^ «M efl^ol s]^ 

*)H^15l pasr_bkl ^ pasr_bk23^ 5.^- efl>I°l ^i}. 
<m> 7l^^^ o)£e!i 2Ei a)-Bf RASA'S ^(50-80)* ^sM^l ifl$ *fl 

pasr.bkO, pasr_bkl, pasr_bk23-8: 
<H2> i$v\ t s_ 9^ £ 30] ras ^-a§«.( 50-80)^1 ^ #4 3^-E» M-Hf^cf. 
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<H3> RAS^-SM 50-80)^ ^i^^i^ VDD ^ ^l^^ GND ^>°H PMOSB 

PI, P2^ NMOSB^l^l^Ei N1,N2» ^w] tb 1 ^. <^7H, PMOSB^]^E-] Pl^ 7)1 
olBofl^ L^t ^ -tiJL n_act7> ^^^3-, PMOSS^l^Bi P2^ t^eo^ E]leM 
^4 ^1^ r_act7V ^^^cf. 
<iw> 5Eth NMOSB^^l^Bl Nl^ XMH°flfe hzJ£ ^ ^.S. n_act7} <y^£|3l, NMOSH. 
N2^ 7flo]Eoi]^ «g 3 a]eb <H = efl^ add_bk<i>7> ^^t^ 

<H5> OL2]JL, PMOSBSH^l^Bl P2 ^ NMOSB^l^Ei Nl^l ^-f- H.efl<?l ^j-^ ^xl^<y- 
# GND *}°H^ NMOSB^l^ N3 ^ NMOSB^l^Ei N47> 3] 1 ^^^cf. 7H , 
NMOSB^^l^Ei N32l 7)MB°fl^ 5lHefl4=l ^ a] J: r_act7> ^^^al, NMOSH 
N4^ TflolH^l^ *lH^lS pasr_bk<j>7> <^=1t}. 

<iie> o]a]Ei IV14fe NMOSH 31 Nl ^ NMOSH ^l^i N3^ ^-f- ^z]}<& # 

^ A Jlt >£^H Sfl^ #^2}-^?l7l ^ ^-2- ^H ^ row_actl- 

<ii?> E iq*. ^ ^-^ n_act ^ elH3l3 ^ ^IJl r_act^ ^ ^ 

<H8> i-ig- ^3]-^ ojiEjtL ACT^l ^w. S H-Ei ^^£1^, -^2]- n _act 

7> 

<H9> zlsIzl, 2]£eW |n e]H3l3 ^ SREF<>1 <g^£HS iflJM s]Hefl 

^ r_act7|- #^S}-^cf. 
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<i20> ^ ^-^611^ ^ n _act ^1^7> *^^<H PMOSB 

^B^l^Ei P17> E]5.S5L| ji NMOSH^l^Bi N17> ^i^^cf . 
<i2i> olttfl, ^3. o]^]}+ add_bk<i>7> »^S* ^eIM^ S..2. ^^w. a]s 

row_act7> SH3£M3jI, a ,gH ^ ^^efl^i add_bk<i>7> uUHdSj- -tf^H^ S.SL ^&lJ± 
^IJ: row_act7> HlSh^SHSi}. <^7H, i^r 0,1,2,3.2.5. zj- QQ2\ «|a<0>,<l 

>,<2>,<3>°\] ^ll^tl-^-. n*2H, -yjl rovv_act7l- %^Sj-£|fe- ^3.^} 

<122> elHefl^ ^ r _act7> #^^-5]^ PMOSH^^l 

^Ei P27} NMOSH^fl^l^Ei N3<>1 ^^4. ojnfl, PASR ^iL» ^Jl *fl 

<^Jl pasr_bk<j>7> #3M^ ^..o X)jr r ow_act7> SH^sluL, *fl<H^l 

2. pasr_bk<j> ^1J17> ^Bfl^^ «^B]ti. row_act7> wllH^s^tf. 

4^1, row_act7> »5a^> $H§3j-7> 7>^§>7fl ^4. 
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[3^* 1] 

e^oj] ^fltg-^ l-^sH^ S.2. = 511^ iHS« T^lU-i- 
2] 

1 %H1 SU^i, 

^>7l E)He^ 142} 3 = ?sfl3 ^7H Sfl^Kr 

*M ^S.^ i^- ^« alSefl4=) ?}£e) ; 

^7l &]^efl4i 1-sflzL AlJ: ^ i^ 41 ;M tfl^ <H£Lefl^«- 

5L£| ^sci# ^al^-g- ^-^iS S}^ iSS E)Sefl4=) . 
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3] 

2\ ^O^Al^o] ^ Bg a o^ ^ o. ^.71 4^7fl<5l ^H<0J:#°1 i/ 4 ofl Sfl^ 

[^Jt 1 * 4] 

*fl 1 % IEtt ^ 2 %H1 ^^i, ^-71 -^-g- c^eflol 

^ <^elH €H sl^efl^ ^-aj-e-i g>n ^eflo]^ t§ °- ^ y j H ^ ^ 
B ^ = e^7> «H 3tt ^l^^l ^"71 ^H^IJl-^ l/4°fl Sfl^SRr 

[^^8" 5] 

*11 1 IEtt *)1 2 %H1 &<>H, ^71 olsfl^l i£B e}Befl4=l 

^ <H3H €B slBefl^ f-HM ^4- #71 a 53 vfl2] a^$) a] 

B ^^efl^ 27fl ^ ^>q-7V §>o] eflfoi s)^ ^?}*1 #7] 4^7fl^ ^^^]« 
^ 1/4*11 Sfl^Rr ^l^A]^7l- ^H)BB sHr i|B SlBEfl4=l . 

6] 

A) 1 ^ 2 %H1 #7] Jf-g- <Heflol ^Hefl^l 

#7] J£JE 31*1^ ^IJL^l ttj-aj- ^ = efl^l- cls^*!-^ eflxl^E^ 
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<$7) 3.EL $)X)^B\ $B *\3L9) <&7}X\ #7] 3>B ^H^lJl ^ ^B A 

i» #3*Hr ^Hr7flS} ^^efli efl^l; $ 

#7) tfl^- <HH31^ #71 4^7flsl eft*]^ $B ^^efl^# 

I^t 1 * 7] 

XI 6 %H1 aI'H , -8-7] ££ efl^l^Ei >i$B ^S^lfe 

#7l S.JE. ai j:^ s\-x\ #7] *83. <^j= efl^ 0 | H 

o]^efl^7> «H efl^olji, 2<d*l] «1B ^ = efl^7> s-f efllS^ ^-f #7l Bfl*l 

^ *JB *IH#JL-I- %^SW^-§- ^3.2.3. *>*r HB e}B313 #*1. 
[^Jt 1 * 8] 

XI 7 %H1 &°H. #7] s?-# S.E. efl^Ei t^SE^ 
#71 2*1*11 «1B ^B^l- ##*Kr l^Ei; 

bt)Mb; 

#7] l^TlHB^ #^#J:« aV^Hr ^ 2^^; ^ 

#71 SLB. t))*)^] >$B #7l 2^1 HlB)^ #^^1^1- ^^^#5><^ #7l 

efl^l^Ei /J}b afl<H4l-£l- #e^Kr 2\fl = 7llolBS ^ylf-i: <5>fe HB e) 

B313 #*). 
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9] 

#7) *fl 1^*1^ f^Al-gr!- Sfl^Kr ^ lSfl^l ; 

-*M ^35. e} = 314=1 ft^^l ^"71 231*121 4^7^ e^l^E-} 

31 B <H = 3)^ *\) l^e^Jfl- ^til^-* 4.* e]S314=I . 

10] 

*fl 9 %H] 5^*1, ^7) Til 131*1t=- 

#^JL7} ^^JlS. E]^^ 391^] ^ 4tl^Ei# ^ti]^ 

^^SLsL f>}^ *£5. e}H 31 3 

9 %H &<H*1, ^J-71 *fl 231*1^ 
£|H3l4=l 3J-*1. 

12] 
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#7l ^S. ejHefl^l ^IJLSf #7l 2)1 2hJ)*]<^ #3* \fi = <3#*Hr ^ 3\|£7llolS 

#7l 2)1 #^4lJL» aV^S}^ 2)1 7^ El* ^t<11h§: .2-3. s}^ 

elHefl^ #*1 . 

13] 

6 *<M1 #7l o^eflo] ^Hefl^l 2)H^ 

#71 elixir oic^j^. ^ # 7 1 ell^l^E-1 ^Hell^* cl^^*V 

2fl 1, 2)1 2 ^ 2)1 3 ^o]a]^s. %^}ji t # 7 1 i^Aijr^ # 7 1 iflJf ^Hefl^cHi 4 

14] 

^1 13 *M 91°]*}, #71 2)1 12)HA1J1^ 

#71 i-fl-^ ^ = Ell>i^ ^#^1 tile ^1=^ ^ 2 «i^ ^#^1 tilH ol = ell^7} 5. 
^ *M efl^oiTm, s)#^ wlB <H = efl^ ^ 2«i^ 3}#£l wlH. ^ = efl>i ^ 

15] 

2 ^oHl Sl^H, #7l 5.^. d|E]«. ^JjL^r 

-g-^-o^ ^lEl^.Al #2^^^ ^ a§ S 2j?» o^j= e)l 

^s} #3H oj-si- %2j^. 7 ]. ^sIjl, -g^o] oflEl^Al slsell^) 

5M3xr elSefl^l -g^ Ai^sf Aj-7l 4^-7H^) 2)H<aJH-^l #e)H 4^ %^s}-7> 
* ^-^^.S. <5>^ 35.314=1 #*1. 
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161 

1^*J 

A o v 7l -g-*}- AiJ:^ t^^l ^71 «§H ^ ^HEfl^ %^sHl ^ €£r3°l 

17] 

#7] s]£e|l4i It 1 ^Jl^I tfl-§-*H . 
18] 

Tfl 16 *<M1 $X°]*], %7) A li^Ri 

^7V^-2f ^71 A] 2^%' ^^"^ AH<H1 ^1 <g^3^, TflolBl" **fl 

2|z^- ^-7i ^ ^3]- ^1317> ol7>£]^ lPMOS^^l^, ^-71 elHefl^ ^ ^1^7> 
^l-JEj-b 2PM0SB^fl^]^Ei ^ #7] ^ ^ ^$.7} ^]7>S)^ *)] INMOST. S5*]^tH ; 
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#7l ail 2PM0SH$*1^E : | ^ all lNM0SH$*1^2l ^ Hell^ #7}<2l- all 3ifl4! 
^#°1 A>olofl o^JZM 7flo]B.S. ^ >£ 7 i i-^- ^ ^jr 7 > °]7}£)^ a} 2NM0SB$*1 

^«l^-8- ^^5. *Rr € = 3 = 313 #*1 . 

[^t 1 * 19] 

all 16 ^Hl &°H, #7l all 

-8-71 3*l*ltf ^7}^ A>oH <g^£]cH TflolH* **fl #7l »J 

a a} en o]ce|A 7 } o]7>^^ all 3NM0SH^^l^Ei# ^alH>g- S>fe -H5L 

313 #*1. 
13 t 1 * 20] 

*ll 16 %H1 5fl°H, -8-71 ^1 3^4H ^ 

#71 all l^H 1 3*1 £tf <?l7l-# 4»H TflolBS #71 4 

^r7fl S] alH^^l-ol o]7>Sl^ all 4NM0SH€^li£i# ^lf-lr *}^r >i= E) = 

313 #*1. 

21] 

^11 i6 %hi $a<H>H . 

#71 all l^^R 1 M^JlI- ##*Kr Xl S^WlEiS Dl ^Hl^-i; s.^lo.S. 

sfr Si H £11 4=1 #*1. 

22] 

211 1 ^ 5Efe all 2 #7l o]^]}^ AE^ti ^ag«.^ 

#71 »5HSl ^sf ajj^nv^- ^wl^-g- -l^ _° si sf^ ^H. 35-313 #*1. 
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IS. 5] 
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[5L 8] 
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IS. 10] 
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